Objective Recent evidence suggests that suicidal ideation has increased among Malaysian college students over the past two decades; therefore, it is essential to increase our knowledge concerning the etiology of suicidal ideation among Malaysian college students. This study was conducted to examine the relationships between problem-solving skills, hopelessness, and suicidal ideation among Malaysian college students. Methods The participants included 500 undergraduate students from two Malaysian public universities who completed the self-report questionnaires. Results Structural equation modeling estimated that college students with poor problem-solving confidence, external personal control of emotion, and avoiding style were more likely to report suicidal ideation. Hopelessness partially mediated the relationship between problem-solving skills and suicidal ideation. Conclusion These findings reinforce the importance of poor problem-solving skills and hopelessness as risk factors for suicidal ideation among college students.
Suicide is a serious and growing public health problem in many countries, and it was the third cause of deaths among adolescents between 15 and 24 years old in the world [1] . According to the World Health Organization, one million people have died from suicide every year, which amount to one death every 40 s [2] . Recent evidence suggests that suicidal ideation is increased in Asian countries among college students, indicating that this group may be an at-risk population [3] . In Taiwan, around 7.5 % of college students reported every having planned to kill themselves [4] , whereas 3.3 % Korean college students had attempted suicide [5] . The situation of suicide among college students in Malaysia is no different from many other countries [6, 7] . The National Health and Morbidity Survey reported that Malaysian college students had the highest prevalence of acute and chronic suicidal ideation [6, 8] . Because college is a period of transition, major shifts may occur in social and psychological aspects of the individuals' lives, and they may experience different levels of difficulties in academic pressures, occupational choices, and life goal decisions [9] . Hence, it is important to identify early signs and implement prevention efforts in order to obtain better outcomes. This study was conducted to understand suicidal ideation as the strongest predictor of suicide and the variables associated with suicidal ideation among Malaysian college students.
Ineffective problem-solving skills have a great influence on suicidal ideation [10] . This idea emanates from studies that have demonstrated that effective problem-solving skills reduce the detrimental effects of suicidal ideation and improve mental health [11] . In addition to the chemical, physical, and psychological changes that occur during adolescence [12] , adolescents must face the transition from childhood to adulthood and make decisions about academic, occupational, and other affairs, which affect their future and identities. These demands mean that problem-solving skills are necessary for adolescents because they need to find suitable solutions for their problems; otherwise, they may be suffering from mental disorders and suicidal ideation [13] . The term problem-solving skills appraisal is defined as one's perception about one's personal problem-solving style and the identification of one's abilities and skills to solve problems [14] . The appraisal of problem-solving skills comprises three components: problem-solving confidence, approach-avoidance style, and personal control of emotion. Problem-solving confidence is defined as having self-assurance in the face of a wide range of problems and trusting in one's own ability to solve the problems. The approach-avoidance style is defined as a tendency to approach or avoid while facing problems. Personal control of emotion is defined as one's ability to control his or her emotions and behavior while facing problems [15] . Several studies have shown that ineffective problem-solving skills are associated with suicidal ideation [10, 16] .
Previous studies have shown a significant association between hopelessness and suicidal ideation [17] [18] [19] . The feeling of hopelessness in adolescents has been implicated as a contributing factor to suicidal ideation [20] . Hopelessness is defined as negative expectations about self, environment, and future; persons who embody hopelessness believe that they are not able to change the possibility of bad happenings. The diathesis-stress-hopelessness model [21] suggests that individuals with poor problem-solving skills become hopeless when they are not able to find efficient solutions to life's problems. This theory posits that when individuals with poor problem-solving skills experience stress in their lives, they are not able to find effective solutions in order to cope with the stress. Hopelessness is a consequence of this process.
Despite this theory, no study exists about problem-solving skills, hopelessness, and suicidal ideation among Malaysian college students, which may be vital for the improvement of public health. In addition, the majority of studies on suicidal ideation have been conducted in Western European countries and the US samples [17] [18] [19] and need to be replicated in other cultures to explore the generalizability of the findings. Theories of suicidal ideation and research findings about suicidal ideation will be more fruitful if they can apply to different cultures. Therefore, the current study attempts to provide a greater understanding of the relationships between problem-solving skills, hopelessness, and suicidal ideation among Malaysian college students. Clarifying these relationships can provide competent treatment and prevention programs about the reduction of suicidal ideation among college students.
The current study sought to examine a number of hypotheses: (1) Poor problem-solving confidence, avoiding style, and poor personal control of emotion would positively predict suicidal ideation; (2) hopelessness would positively predict suicidal ideation; (3) hopelessness would mediate the relationships between problem-solving confidence, approach-avoidance style, personal control of emotion, and suicidal ideation; (4) gender would moderate the relationships between problem-solving confidence, approach-avoidance style, personal control of emotion, and suicidal ideation.
Methods
A total of 500 undergraduate students, between 18 and 24 years of age, from two Malaysian public universities participated in this study. Table 1 provides the individual characteristics of the respondents. A self-report questionnaire was provided to obtain demographic information, such as gender, age, race, educational levels, religious affiliation, and marital status. The ethical issues concerning human subjects in research (UPM/TNCPI/1.418.1) were considered by Universiti Putra Malaysia in this survey. There are four public universities in Selangor state, and two public universities were randomly selected. The faculties were categorized into three fields (science, social science, and technical). Then, a faculty was chosen randomly from each field. After that, four classes (first, second, third, and last year undergraduate students) from each faculty were randomly selected, and data were collected during one of the regularly scheduled classes. All participants were informed about the purpose of the research. Written informed consent was obtained from the respondents in this study for their involvement in the research. The packages of questionnaires were distributed among undergraduate students. No incentive for participation was offered.
Measures
The Beck Scale for Suicide Ideation (BSSI) has 21 items that assess the presence of suicidal ideation in the past week (items 20 and 21 refer to past suicide attempts and do not contribute to the overall score) [22] . A three-point Likert scale from 0 to 2 was used for all questions, and the range of score is from 0 to 38. Prior studies found concurrent validity between individuals with the high score in BSSI and experience of suicidal attempts [23, 24] . In the current study, the convergent validity (average variance extracted) was 0.69, and the construct reliability was 0.81.
The Problem-Solving Inventory inventory [25] comprises 32 items that measure the perceptions of one's problemsolving beliefs and style in facing problems and difficulties in one's daily life [25] . All questions were based on a six-point Likert scale from 1 (strongly agree) to 6 (strongly disagree). This questionnaire consists of three factors: problem-solving confidence (PSC), approach-avoidance style (AAS), and personal control (PC). Heppner suggested that the factors are interrelated but independent; therefore, in this study, three factors were evaluated separately. This questionnaire showed a good validity [25, 26] . The convergent validity for (average variance extracted) PSC, AAS, and PCS were 0.58, 0.53, and 0.51, and the constructs reliability for PSC, AAS, and PCS were 0.77, 0.74, and 0.71.
The Beck Hopelessness Scale (BHS) [27] comprises 20 items with true-and-false answers and was used for assessing hopelessness. The total score, calculated by summing the numerical answers, is 20 (from 0 to 20). The BHS has been determined to have a good reliability of α: 0.93 [27] . In the present study, the convergent validity (average variance extracted) was 0.60, and the construct reliability was 0.75.
Pilot Study
A pilot study was conducted on 60 undergraduate students to determine the reliability of the tools. The Cronbach's alpha coefficients for the questionnaires (English version) in the pilot study were as follows: Beck Suicidal Ideation Scale α: 0.73; Beck Hopelessness Scale α: 0.78; and Problem-Solving Inventory α:.79. In general, the respondents of the pilot study gave positive feedback toward the general structure and presentation of the questionnaire. Table 2 shows the intercorrelations between studied variables, the standard deviations, actual range, and the means.
Results

Measurement Model
For model fit, the chi-squared/degree of freedom ratio (CMIN/DF) and root mean squared error of approximation (RMSEA) were used. Acceptable fit was considered to be indicated by CMIN/DF<3.00 and RMSEA<0.08 [28] . The model included problem-solving confidence, approachavoidance style, personal control of emotion, hopelessness, and suicidal ideation that provided a good fit for the data (CMIN/DF=2.95, p<0.01, and RMSEA=0.06).
Structural Model
As can be seen in Fig. 1 , problem-solving confidence, approach-avoidance style, personal control of emotion, and hopelessness had significant positive correlations with suicidal ideation among college students. Among the studied variables, hopelessness was the strongest predictor of suicidal ideation. These variables explained 63 % of the variance in suicidal ideation.
Mediation Test of Hopelessness
The results show that in the direct model, the relationships between problem-solving confidence, approach-avoidance style, personal control of emotion, and suicidal ideation were significant (Table 3 ). In addition, the results based on the mediation model showed significant relationships between these variables and suicidal ideation, and hopelessness with suicidal ideation. Therefore, the partial mediation of hopelessness on the relationships between problem-solving confidence, approach-avoidance style, personal control of emotion, and suicidal ideation were supported, because the relationship between problem-solving styles and suicidal ideation were reduced when hopelessness was included [29] .
Moderation Test of Gender
The results indicated that the relationships between problem-solving confidence, approach-avoidance style, personal control of emotion, and suicidal ideation for female and male students were significant (Table 4) . Therefore, the moderating effects of gender on these paths were not supported. In addition, the results revealed that there was no significant relationship between hopelessness and suicidal ideation for male students, whereas the path hypothesis for female students was significant (Table 4) . Therefore, the moderating effect of gender on the path relationship between hopelessness and suicidal ideation was supported. Our finding supports previous studies representing that female students scored higher on the hopelessness [30, 31] . Results for male are presented first, and results for female are presented in a parenthesis PSC problem-solving confidence, AAS approach-avoidance style, PC personal control, SI suicide ideation *p<0.05, **p<0.01, ***p<0.001, without* not significant Fig. 1 Structural model presents the relationships between problem-solving confidence, approach-avoidance style, personal control of emotion, and hopelessness with suicidal ideation. For all estimate p<0.01
Discussion
The findings of this study demonstrate that problem-solving confidence, approach-avoidance style, personal control of emotion, and hopelessness explained 63 % of the variance in suicidal ideation, 26 % more than hopelessness alone. The findings showed that hopelessness partially mediated the relationships between problem-solving confidence, approachavoidance style, personal control of emotion, and suicidal ideation. It means that individuals with high levels of hopelessness were more likely to experience suicidal ideation even at the highest levels of effective problem-solving skills [19] . The results of this study support previous research that showed that negative self-appraisals may increase the risk of suicidal thoughts [32] . Therefore, hopelessness needs to be understood as a risk factor that can increase the likelihood of suicidal ideation. By finding a relationship between hopelessness and problem-solving styles in a sample of Malaysian college students, the present findings confirmed the previous results and improved them in three main ways. First, the present findings indicate that hopelessness is a risk factor for suicidal ideation among college students, especially for individuals with poor problem-solving skills. Poor problem-solving skill is one of the psychological risk factors for suicidal ideation [33] . The results of this study indicate that hopelessness is an important factor that should be taken into account when determining suicidal ideation, and incorporating perceptions of hopelessness is a key aspect of the proposed psychological architecture underpinning suicidal ideation. Also, it can be helpful for identifying individuals who are at risk of suicide and reduces the risk of suicidal thinking. It means that individuals with high levels of hopelessness were more likely to experience suicidal ideation even at the highest levels of effective problem-solving skills [19] .
Second, the current study examined an interaction between hopelessness and problem-solving styles. Formerly, hopelessness was studied in relation to stressful life events and suicidal ideation in a college population [21] , but stress may not be an exact predictor of suicidality among individuals with mental disorder [34] . This study focuses on one of the risk factors of suicidal ideation, namely, ineffective problem-solving skills in a sample of Malaysian college students. The finding that hopelessness as a mediator between ineffective problemsolving skills and suicidal ideation indicates that hopelessness explains the relationship between problem-solving deficits and suicidal ideation. Although further investigation is needed, the present study suggests that hopelessness should in and of itself be considered a risk factor for suicidal ideation.
Third, the current study used the diathesis-stresshopelessness model [21] , which indicates that college students with poor problem-solving skills may have a cognitive vulnerability during the time of stress that may lead to hopelessness and ultimately suicidal ideation. Schotte and Clum found that poor problem-solving skill was as a risk factor for suicidal Results for male are presented first, and results for female are presented in a parenthesis PSC problem-solving confidence, AAS approach-avoidance style, PC personal control, SE standard error, CR critical ratio **p<0.01, without* not significant behavior in a sample of western adult community sample, and the present research expands this by finding hopelessness as an influencing factor between poor problem-solving skills and suicidal ideation among Malaysian college students. Several limitations to this study need to be acknowledged. Although a suitable statistical analysis (SEM) was carried out in our research study to assess the hypothesized model, causal relationships could not be concluded due to the cross-sectional design. This study was also limited using of self-report questionnaires. Although the measures used in the study are psychometrically adequate, a longitudinal study is suggested to support and evaluate the mediation and moderation models and hypothesized structural model. In addition, the results of the current study cannot be generalized to the whole population of university students in Malaysia since it was conducted in Selangor state. A larger and diverse sample from other geographical locations should be recruited to further confirm the results.
In conclusion, the present study shows evidence that hopelessness mediates the relationship between poor problem-solving skills and suicidal ideation among Malaysian college students. Disclosures The authors have no conflicts to disclose.
